Transient heat transfer in composite media with non-linear radiation boundary condition has been studied by implicit finite difference scheme. It is observed that as the diffusivity ratio des:reases there is more transfer of heat from radiating surface towards the non-radiating surface.
Radiative heat transfer studies are a common phenomenon when we are working in the domain of high temperature. They become more involved because of the non-linearity resulting from the Stephan-Boltzman radiation term. Radiation heat transfer studies are of immense importance in heat exchangers for space studies and a number of scientists have worked on different issues of this specialisation. Kreithl has discussed the detailed problem regarding the radiation heat exchanger design. Gray and Miller have also studied the thermal radiation for reflection and refraction in the same way as visible electromagnetic radiation. The numerical method used for the coupled differential. equations was reported by Yon Rosenberg3 in which he has solved the differential equations by balancing enthalpy and reactant materials of a packed bed reactor and the equations were coupled through the term describing the chemical reactions. In a particular case Harris and Weaver4 obtained the solution of equations which described the transmission of potential impulse along a nerve. Douglas and Jones5 explained the Crank-Nikolson technique for solving non-linear partial differential equations.
In the present investigation, the composite problem with the non-linear boundary conditions at one of its faces has been solved numerically using Crank-Nikolson Method. The non-linear term arising in the boundary conditions leads to the problem of solving a non-linear algebraic equation in the finite difference algorithm.
FORMULATION AND SOLUTION
Let a composite solid extending from :x = 0 to x = 1 consist of two infinitely extending plates of thickness 0.5 each. Let there be a continuous flux across the junction and the sides x = 0 and x = 1 be maintained at temperatures 0 and 1 respectively. Initially both the solids are at OOC. Suddenly the face x = 1 is brought into contact with a medium which receives heat by radiation.
The energy equations and the accompanying initial and boundary conditions using the non-dimensional numbers (14) has been estimated using
where the superscripts denote the iterative values and subscripts are omitted from TR, n+l. After T3) is found, /3) is obtained from Eqn. (14). T4) is computed from Eqn. (15) with T3) and /3) replacing Tl) and P) on the right hand side of Eqn. (15). This process carries on till the convergence is reached with tolerance 10-4. Figure 1 shows the temperature distribution for both the regions. It is clear from the figure that as the time increases, the transfer of heat to the non-radiating region also increases. Figure 2 depicts the steady state temperature distribution for various values of source parameter s. As the source strength increases the temperature in both the regions also increases. of the physical quantities. In this figure too it is obvious that as source strength increases the temperature also increases in both the regions.
RESULTS AND DISCUSSION
The temperature distribution for various values of diffusivity ratio of the two regions has been shown in Fig. 4 . It is observed that as diffusivity ratio decreases there is more transfer of heat from the radiati~g surface to the non-radiating surface.
